The differentiation of mesenchymal stem cells by mechanical stress or/and co-culture system.
Differentiation of mesenchymal stem cells (MSCs) into anterior cruciate ligament (ACL) cells is regulated by many factors. Mechanical stress affects the healing and remodeling process of ACL after surgery in important ways. Besides, co-culture system had also showed the promise to induce MSCs toward different kinds of cells on current research. The purpose of this study was to investigate the gene expression of ACL cells' major extracellular matrix (ECM) component molecules of MSCs under three induction groups. In addition, to follow our previous study, cell electrophoresis technique and mRNA level gene expression of MSC protein were also used to analyze the differentiation of MSCs. The results reveal that specific regulatory signals which released from ACL cells appear to be responsible for supporting the selective differentiation toward ligament cells in co-culture system and mechanical stress promotes the secretion of key ligament ECM components. Therefore, the combined regulation could assist the development of healing and remolding of ACL tissue engineering. Furthermore, this study also verifies that cell electrophoresis could be used in investigation of cell differentiation. Importantly, analysis of the data suggests the feasibility of utilizing MSCs in clinical applications for repairing or regenerating ACL tissue.